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1
SUPPRESSION OF ADJACENT CHANNEL
INTERFERENCE BY ADAPTIVE CHANNEL
FILTERING IN MOBILE RADIO RECEIVERS

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation of copending Interna-
tional Application No. PCT/DE03/03657 filed Nov. 5, 2003
which designates the United States, and claims priority to
German application no. 102 53 671.6 filed Nov. 18, 2002.

TECHNICAL FIELD

The invention relates to an adaptive channel filter for a
receiver unit for a mobile communications system, and to a
method for setting a variable pass bandwidth for a channel
filter.

BACKGROUND

In many mobile radio systems such as GSM (Global Sys-
tem for Mobile Communications) and its further develop-
ment EDGE (Enhanced Data Services for GSM Evolution),
the overall transmission bandwidth is subdivided into a large
number of narrowband subscriber frequency bands (traffic
channels). The bandwidth of a subscriber frequency band in
GSM and EDGE systems is 200 kHz. FIGS. 1a to 1¢ show
three important interference influences during reception of a
narrowband payload signal such as this.

FIGS. 1a to 1c respectively show the spectral profile of a
received signal 1 in the presence of interference 2.1, 2.2 and
2.3. FIG. 1a shows the narrowband received signal 1 in the
presence of noise, which represents broadband interference
2.1. FIGS. 15 and 1c¢ show two cases of multiple access
interference, of multiple access interference (MAI), specifi-
cally cochannel interference (FIG. 15) and adjacent channel
interference (FIG. 1¢). While the interference 2.2 in the case
of cochannel interference occurs in the same subscriber fre-
quency band as the desired signal 1, and is caused, for
example, by an active subscriber in another cell in the net-
work, the interference 2.3 in the case of adjacent channel
interference occurs in one of the two adjacent subscriber
frequency bands.

The influence of adjacent channel interference is influ-
enced by the channel width of the subscriber frequency bands
and the symbol frequency used in the system. In order to
achieve a high system subscriber capacity and a high data
rate, it is desirable to use narrow channel widths and high
symbol frequencies. On the other hand, this results in an
increase in the adjacent channel interference which, however,
must not exceed a specific limit.

In the case of GSM and EDGE, the symbol frequency is
270.833 kHz and the channel width, as already mentioned, is
200 kHz. This means that the desired signal 1 and the inter-
ference 2.3 caused by adjacent channel interference spec-
trally overlap one another, as is shown in FIG. 1c. It is not
possible to completely suppress the adjacent channel inter-
ference without constraining the spectrum of the desired sig-
nal 1.

In conventional receivers for mobile communications sys-
tems, the channel filter which is used to filter out the desired
subscriber frequency band has a fixed, predetermined band-
width. The chosen bandwidth represents a compromise
between the mutually contradictory aims of utilization of the
subscriber frequency band as well as possible for signal
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detection and suppression of adjacent channel interference as
well as possible. This compromise is necessarily sub-optimal
in many receiving situations.

The German Patent Application DE 101 52 628.8, which
only represents the prior art in accordance with §3(2) of the
German Patent Act with reference to the present application,
has proposed an adaptive channel filter for mobile radio
receivers and a method for adaptive channel filtering, in
which the pass bandwidth of the channel filter is set as a
function of the strength of the adjacent channel interference.
This results in an adaptive channel filter by means of which
the payload signal can always be optimally filtered in differ-
ent receiving and interference situations.

FIG. 2 shows an embodiment which was described in this
older application. The adaptive channel filter has a filter 200
with a variable pass bandwidth, and has a control device 30
for setting the pass bandwidth of the filter 200. The adaptive
channel filter is preferably a digital low-pass filter, which is
located in the baseband processing section of a mobile radio
receiver. The signal 40 which is supplied to the adaptive
channel filter has, for example, already been frequency-se-
lected and/or subscriber-selected by suitable down-mixing of
the frequency of the desired subscriber frequency band to
baseband, but has not yet or has not been adequately band-
width-limited.

The filter 200 which is shown with the dashed boundary
and has a variable pass bandwidth has a first low-pass filter
200.2 which has a cut-off frequency above the desired signal.
The filter 200 also has a series arrangement of the low-pass
filter 200.2 and of a downstream constriction or limiting filter
200.3. The constriction filter 200.3 has the function of some-
what reducing the spectral pass band of the low-pass filter
200.2, that is to say the series arrangement of the filters 200.2
and 200.3 behaves like a single low-pass filter with a cut-off
frequency which is lower than the cut-off frequency of the
low-pass filter 200.2.

The outputs of the low-pass filters 200.2 and 200.3 are
passed to the inputs of a selection switch 210. The selection
switch 210 has a control input 22, via which one of the
supplied filter signals can be selected and can be switched
with a variable pass bandwidth to an output 23 of the filter
200.

A bandpass filter 200.4, to which the signal 40 is likewise
supplied, is connected in parallel with the channel filter 200
with the variable pass bandwidth. The bandpass filter selects
the spectral component from the adjacent channel interfer-
ence source from the signal 40. The principle of operation of
the adaptive channel filter shown in FIG. 2 is based on a power
comparison between the signals x, and x2, which are filtered
by the bandpass filter 200.4 and the low-pass filter 200.2 and
are supplied to the control device 30. When strong adjacent
channel interference is present, the power of the signal which
is emitted from the low-pass filter 200.2 is relatively small in
comparison to the power of the signal which is filtered by the
bandpass filter 200.4, since the bandpass filter 200.4 passes a
higher interference power than the low-pass filter 200.2. Ifthe
ratio of the two signal power levels exceeds a threshold value
which is defined by the user, the selection switch 210 is
actuated by the control device 30 such that the output of the
low-pass filter 200.3, and thus of the series circuit comprising
the low-pass filters 200.2 and 200.3, is produced with the
lower overall cut-off frequency at the output 23 of the filter
200. Conversely, that is to say if the adjacent channel inter-
ference is low or is negligible, the ratio of the two power levels
is below the predetermined threshold value, in which case the
output of the low-pass filter 200.2 is selected by the selection
switch 210, and is passed to the output 23. The bandpass filter
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200.4 can be designed such that it extracts precisely that part
of'the signal power which is most valid for a power compari-
son in the control device 30.

The complex sample values x1(k) and x2(k) which are
calculated by the filters 200.4 and 200.2 are passed to the
control device 30. In each signal path, the control device 30
has an energy estimator 31 or 32, respectively, each of which
contains a magnitude forming device and an accumulator, in
this sequence. The energy estimator 31 in the path which is
associated with the sample values x1(k) is followed by a
multiplier 33, which multiplies the sample values by a thresh-
old value preset value t which can be defined by the user. The
output of the multiplier 33 and the output of the energy
estimator 32 in the other path are supplied to the two inputs of
a comparator 34. The comparator 34 checks which of the two
inputs has the greater value, and produces a corresponding
comparison signal at its output. This is supplied in the manner
which has already been described as a control signal to the
input 22 of the selection switch 210.

In the energy estimators 31 and 32, the magnitude forming
devices and the accumulators in each case calculate the sum
of'the magnitudes of the real and imaginary parts of both input
signals over the accumulation time period which, for
example, is the duration of a burst. This results in the adaptive
channel filter having a behaviour which is adapted on a burst
basis. The equation for the calculation of the output variables
P1 and P2 is:

Pi= D (Re(a(k)l+Im(u))i= 1, ... . N) =

k=1,...K

where N is the number of inputs of the control device 30,
x;(k) are the sample values with the time index k supplied to
the i-th input of the control device 30, and K is the number of
sample values in a burst.

Instead of forming the sum of the magnitudes of the real
and imaginary parts on the input signal, it is also possible to
add the squares of the magnitudes.

The variables P1 and P2 are used as estimates of the respec-
tive signal power levels. The multiplier 33 multiplies the
variable P1 by the threshold value preset value t. The variable
PjXt is compared with the variable P2 in the comparator 34.

The adaptive channel filter which is illustrated in FIG. 1 has
been implemented in GSM and EDGE receivers. An IIR
(Infinite Impulse Response) filter with nine coefficients has
been used for the bandpass filter 200.4. The low-pass filter
200.2 with a high cut-off frequency has been configured as a
linear FIR (Finite Impulse Response) phase filter with 33
symmetrical coefficients. The constriction filter 200.3 has
been chosen as a linear FIR phase filter with 13 symmetrical
coefficients. The oversampling used in the receiver was m=2.

Thus, overall, a channel filter with a wide pass bandwidth
is chosen when the adjacent channel interference is low, and
achannel filter with a narrow pass bandwidth is used when the
adjacent channel interference is high, and its desired fre-
quency response is produced by cascading the low-pass filter
200.2 with a high cut-off frequency and the constriction filter
200.3. The ratio of the energy in the payload signal to the
energy from the adjacent channel interference source is used
as the criterion for selection of the channel filter. In this case,
the energy from the adjacent channel interference source is
multiplied by a predefined threshold t, and is compared with
the energy from the adjacent channel interference source. If
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Pjt is less than P2, the output of the low-pass filter 200.2 is
taken, otherwise the output from the constriction filter 200.3
is used.

FIG. 1 is based on the assumption that the clock rate of the
signal is 40 mxf,. The symbol frequency is denoted f, and is
270.833 kHz for GSM and EDGE. The oversampling factoris
denoted m. For a channel filter in baseband, m is typically
equal to 2. FIG. 1 shows that, with oversampling using the
factor m, optional signal decimation can be carried out in each
case between the low-pass filters 200.2 and 200.3 and the
selection switch 210. The (optional ) decimation is carried out
by the decimators 211. The method of operation of each
decimator 211 is to pass onto the output only one sample
value from a group of m sample values, with the remaining
m-1 sample values being rejected. The signal decimation is
required only when signal processing is carried out at the
symbol clock rate downstream from the adaptive channel
filter.

The adaptive channel filter in FIG. 1 has the following
disadvantage, however.

Owning to non-linearities in the RF receiver, each signal
component (the payload signal or interference signal) at the
input of the RF receiver also leads to a corresponding DC
component (direct current, DC offset) in the quadrature-de-
modulated I and Q signals at the output, as is shown in FIG.
2a. In certain receiving situations, the DC offset can also vary
within one burst. In this case, interference in the form of a
step, a “DC step” is superimposed on the I and Q output
signals, as is illustrated by way of example in FIG. 2b. The
superimposition of a DC offset or DC step in the I and Q
signals corrupts the estimate of the payload signal energy,
while the DC interference in the energy estimate for the
adjacent channel interference is largely suppressed owing to
the bandpass filtering. Residual interference admittedly
remains in the transition area of the DC step even after the
bandpass filtering, but this lasts for a negligible time in com-
parison to the burst duration for energy estimation. The cor-
ruption of the energy measurement in one of the two paths
leads to an increased error rate in the detection of the adjacent
channel interference source, and thus to a deterioration in the
reception quality.

SUMMARY

In consequence, the object of the present invention is to
specify an adaptive channel filter which allows adequately
good suppression of adjacent channel interference, while
maintaining an adequate bandwidth, even in the presence of a
DC signal component or DC component in the quadrature-
demodulated I and Q signals in the receiver, and to specify a
corresponding method for adaptive channel filtering having
the stated characteristics.

This object can be achieved by an adaptive channel filter
for a receiver unit for a mobile communications system, com-
prising a channel filter with a variable pass bandwidth, which
comprises a first low-pass filter on the input side, a bandpass
filter which is connected in parallel with the channel filter, a
means for controlling the pass bandwidth of the channel filter
as a function of the adjacent channel interference, having a
first input which is connected to an output of the first low-pass
filter, and having a second input which is connected to an
output of the bandpass filter, and a means for removal of any
DC signal component or DC component in the signal path
which contains the first low-pass filter.

The means for removal of the DC signal component can be
a notch filter. The means for removal of the DC signal com-
ponent may comprise a DC signal estimator for estimation of
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the DC signal from an input signal, and may comprise an
adder for subtraction of the estimated DC signal component
from the input signal. The channel filter can be a digital
low-pass filter in the baseband section of the receiver unit.
The means for controlling the pass bandwidth also may take
account of the noise, in addition to the adjacent channel
interference. The channel filter with a variable pass band-
width may comprise two or more filters which are arranged in
series with one another and limit the bandwidth in steps, and
may comprise a selection switch, at least some of whose
inputs are connected to signal taps between the filters. The
means for controlling the pass bandwidth may comprise in
each case one energy estimator, which is connected to the two
inputs and in each case calculates a variable which is repre-
sentative of the power supplied to this input, and a compari-
son means which compares the variables calculated for dif-
ferent inputs with one another. The means for removal of the
DC signal component can be arranged downstream of the first
low-pass filter.

The object can also be achieved by a method for setting the
variable pass bandwidth of a channel filter, having the steps of
filtering of an input signal with a bandpass filter for produc-
tion of a signal which is characteristic of an interference
signal in an interference signal path, and having a low-pass
filter for production of a signal which is characteristic of a
payload signal in a payload signal path and for removal of the
DC signal component in the payload signal path, calculating
two variables which are characteristic of the signal powers of
the two filtered signals, and setting of the pass bandwidth of
the channel filter as a function of a comparison of the calcu-
lated variables.

The DC signal component in the payload signal path can be
removed by means of a notch filter. The DC signal component
in the payload signal path can be removed by first of all
estimating it on the basis of the input signal and then subtract-
ing it from the input signal.

Controlling the pass bandwidth of the channel filter as a
function of the adjacent channel interference, that is to say in
general as a function of a variable which is influenced by the
strength of the adjacent channel interference, results in an
adaptive channel filter using which the desired signal can
always be filtered optimally in different receiving and inter-
ference situations. The means which is provided for removal
of'a DC signal component or DC component from the signal
component passing through the first low-pass filter also
ensures that the DC signal component does not lead to any
corruption of the estimation of the payload signal energy.

The means for removal ofthe DC signal component may, in
one embodiment, be formed by a notch filter. This is a special
high-pass filter with high attenuation at the frequency zero. In
order to achieve optimum detection of the adjacent channel
interference source, it is desirable to use a notch filter with as
narrow a stop band as possible, in order that the spectrum of
the desired signal is filtered out as little as possible.

In another embodiment, the correction for the DC signal
component is achieved by subtraction of an estimated DC
signal value or DC value from the payload signal. In this case,
a DC value is first of all estimated on a burst basis from the
input signal. This estimated DC value is then subtracted from
the input signal.

The adaptive channel filter according to the invention is
preferably a digital low-pass filter in the baseband section of
the receiver unit. In this case, the variable pass bandwidth is
achieved by the low-pass filter having a variable upper cut-off
frequency.

In addition to the (absolutely essential) relationship
between the control of the pass bandwidth of the channel filter
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6

and the adjacent channel interference, it is also possible to
take into account further influencing variables in the control
of'the pass bandwidth of the channel filter. In this context, one
advantageous embodiment variant of the adaptive channel
filter is characterized in that the means for controlling the pass
bandwidth also takes account of the noise, in particular its
strength.

Inthis case, the means for controlling the pass bandwidth is
expediently designed to set the channel filter to a first, narrow
pass bandwidth when the adjacent channel interference is
high, and to set it to a second pass bandwidth, which is wider
than the first pass bandwidth, when the adjacent channel
interference and the noise are low, and to set a third pass
bandwidth when the adjacent channel interference is low and
the noise dominates the adjacent channel interference, which
third pass bandwidth is wider than the first but narrower than
the second pass bandwidth. The (reasonable) reduction in the
pass bandwidth when the noise level is high results in the
noise bandwidth of the received signal being reduced, but
without causing excessively great signal distortion during the
process.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of an adaptive channel filter will
be explained in more detail in the following text with refer-
ence to the further drawings, in which:

FIGS. 1a-1¢ show signal spectra in the presence of various
interference sources, specifically broadband noise, cochannel
interference and adjacent channel interference;

FIG. 2 shows a block diagram of an adaptive channel filter
which is only prior art in accordance with 3(2) of the German
Patent Act;

FIGS. 3a-b show quadrature-demodulated [ and Q signals
with a DC component (a) and with a DC step within a burst
(b);

FIG. 4 shows a block diagram of one exemplary embodi-
ment of an adaptive channel filter according to the invention;
and

FIG. 5 shows an exemplary embodiment of a DC correc-
tion device.

DETAILED DESCRIPTION

In the block diagram shown in FIG. 4 of one exemplary
embodiment of an adaptive channel filter according to the
invention, the reference symbols of the circuit components
which are functionally equivalent and which are the same as
those used for the adaptive channel filter shown in FIG. 1 have
been retained. Furthermore, a DC correction device 37 has
been inserted into the payload signal path upstream of the
energy estimator 32, with the object of removing the DC
signal component or DC component from this signal compo-
nent. In the exemplary embodiment, the DC correction device
37 is a part of the control device 30. However, this is not of
major technical significance for the present invention. It is
equally well possible to provide for the control device 30 to be
transferred essentially unchanged from the cited prior art and
for the additional DC correction device 37 to be arranged
upstream of the control device 30 in the payload signal path.
It is likewise theoretically feasible for the DC correction
device 37 to be arranged in the payload signal path upstream
of the first low-pass filter 200.2, in order to remove the DC
component even before the low-pass filtering.

In a first embodiment, the DC correction device 37 may be
formed by anotch filter. In this case, this is a special high-pass
filter which has high attenuation at the frequency 0. For opti-



US 9,106,298 B2

7

mum detection of the adjacent channel interference source,
the notch filter preferably has as narrow a stop band as pos-
sible in order that the spectrum of the desired signal is filtered
out as little as possible. On the other hand, this results in the
step-function response having a longer decay time which, in
the event of interference resulting from a DC step, once again
leads to increased corruption of the energy estimate for the
payload signal. An optimum notch filter represents a compro-
mise between these mutually contradictory requirements. A
low-order FIR or IIR filter is used for a cost-effective solution
that takes account of these requirements.

The following equations indicate the transfer functions of
two simple notch filters in the form of first and second order
FIR filters.

Hpry(@)=1-2""

@

Hpppo(2)=1-22"14272

3

As is known, both filters have very high attenuation at the
frequency 0, and a step-function response with a very short
decay time. Both filters thus provide good DC suppression
and DC-step suppression. The broad stop band of the two
filters has the disadvantage, however, that a relatively high
proportion of the payload spectrum is also filtered out in the
process.

An even better compromise can be achieved here by means
of recursive filters. Even a first-order IIR filter can be used to
produce a notch filter with a very narrow stop band. The
following equation describes the transfer function of an IR
notch filter such as this.

1-z71! 4
Hyp(z) = et

The parameter a allows the width of the stop band to be
interchanged with the decay time period of the step-function
response. When a=0, the IR filter merges into the FIR filter
described by equation 2 above. Simulations have shown that
a good compromise is achieved with a=0.5.

In a second embodiment, the DC correction device 37 is
implemented by estimation of the DC value of the signal X,
in the payload signal 2, followed by subtraction of the esti-
mate of the DC value from the signal. This is illustrated in
FIG. 5. In consequence, the DC correction device 37 contains
a DC estimator 37.1 and an adder 37.2. A DC value is esti-
mated from the input signal X, on a burst basis in the DC
estimator 37.1, and the estimated DC value is subtracted from
the input signal X, in the adder 37.2. The simplest method for
estimation of the DC value is to form the average value of the
input signal over a specific time period M:

LM 5
Xpc = MZ x2(k)

k=1

where X, is the complex input signal and X, is the esti-
mated complex DC value. The DC correction can now be
written as follows:

X *O=x()-xpci=1,2,...,N

(6
where N represents the number of data samples per burst.
In contrast to the notch filter in the first embodiment, the

second embodiment has the disadvantage that it is more com-

plex, since the DC estimate has the required accuracy only

15

30

35

40

45

55

8

with relatively large M<N, and that residual interference
always remains in the event of a DC step, whose extent
depends on the magnitude of the DC step.

What is claimed is:

1. An adaptive channel filter for a receiver unit for a mobile
communications system, comprising:

a channel filter with a variable pass bandwidth, the channel
filter comprising a first low-pass filter and a second filter
configured to receive an output of the first low-pass
filter;

a bandpass filter that is connected in parallel with the
channel filter;

a controller configured to select an output of the channel
filter from the output of the first low-pass filter and an
output of the second filter to control the pass bandwidth
of the channel filter as a function of adjacent channel
interference, comprising:

a first input that is connected to the output of the first
low-pass filter; and

a second input that is connected to an output of the
bandpass filter; and

a DC correction device configured to remove a DC signal
component or DC component in a signal path that con-
tains the first low-pass filter.

2. The adaptive channel filter as claimed in claim 1,

wherein the DC correction device is a notch filter.

3. The adaptive channel filter as claimed in claim 1,
wherein the DC correction device comprises:

a DC signal estimator configured to estimate the DC signal

from an input signal, and

an adder configured to subtract the estimated DC signal
component from the input signal.

4. The adaptive channel filter as claimed in claim 1,
wherein the controller is configured to control the pass band-
width of the channel filter as a function of noise within an
input signal.

5. The adaptive channel filter as claimed in claim 1,
wherein the first low-pass filter and the second filter are
arranged in series with one another and are configured to limit
the bandwidth in steps, and wherein the channel filter com-
prises a selection switch, at least some of whose inputs are
connected to signal taps between the first low-pass filter and
the second filter.

6. The adaptive channel filter as claimed in claim 1,
wherein the controller comprises:

afirst energy estimator connected between the output of the
first low-pass filter and the first input of the controller,
and configured to calculate a power supplied to the first
input;

a second energy estimator connected between the output of
the bandpass filter and the second input of the controller,
and configured to calculate a power supplied to the sec-
ond input; and

a comparator configured to compare the calculated power
supplied to the first input and the calculated power sup-
plied to the second input, and to generate a control signal
based on the comparison.

7. The adaptive channel filter as claimed in claim 1,
wherein the DC correction device is arranged downstream of
the first low-pass filter.

8. The adaptive channel filter as claimed in claim 1,
wherein the channel filter and the bandpass filter are config-
ured to operate on a same signal.

9. The adaptive channel filter as claimed in claim 1,
wherein the channel filter and the bandpass filter are separate
filters.
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10. The adaptive channel filter as claimed in claim 1,
wherein the bandpass filter is configured to produce a signal
which is characteristic of the adjacent channel interference.

11. The adaptive channel filter as claimed in claim 1,
wherein the channel filter is a digital low-pass filter in the
baseband section of the receiver unit.

12. The adaptive channel filter as claimed in claim 6,
wherein the controller is configured to select the output of the
channel filter based on the control signal.

13. A method for setting the variable pass bandwidth of a
channel filter, comprising:

filtering an input signal with a bandpass filter to produce a
first signal that is characteristic of an interference signal
in an interference signal path, and having a first low-pass
filter and a second filter connected to an output of the
first low-pass filter to produce a second signal that is
characteristic of a payload signal in a payload signal
path and for removal of a DC signal component in the
payload signal path;

calculating first and second signal powers of the filtered
first and second signals, respectively; and

selecting an output of the channel filter from the output of
the first low-pass filter and an output of the second filter
to set the pass bandwidth of the channel filter, wherein
the selecting is based on a comparison of the calculated
first and second signal powers.

14. The method as claimed in claim 13, wherein the DC
signal component in the payload signal path is removed using
a notch filter.

15. The method as claimed in claim 13, wherein the
removal of the DC signal component comprises:

estimating the DC signal component; and

subtracting the DC signal component from the input signal.

16. The method as claimed in claim 13, wherein the chan-
nel filter and the bandpass filter are configured to operate on
the input signal.

17. The method as claimed in claim 13, wherein the chan-
nel filter and the bandpass filter are separate filters.

18. An adaptive channel filter for a receiver unit for a
mobile communications system, comprising:

achannel filter with a variable pass bandwidth, the channel
filter comprising a first low-pass filter and a second filter
configured to receive an output of the first low-pass
filter;

a bandpass filter that is connected in parallel with the
channel filter;

a pass bandwidth controller configured to select an output
of'the channel filter from the output of the first low-pass
filter and an output of the second filter to control the pass
bandwidth as a function of adjacent channel interfer-
ence, comprising a first input connected to the output of
the first low-pass filter, and a second input connected to
an output of the bandpass filter, and

aDC component removal unit arranged in a signal path that
includes the first low-pass filter.

19. The adaptive channel filter as claimed in claim 18,

wherein the DC component removal unit is a notch filter.

20. The adaptive channel filter as claimed in claim 18,
wherein the DC component removal unit comprises:
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a DC signal estimator configured to estimate the DC signal
from an input signal, and

an adder configured to subtract the estimated DC signal
component from the input signal.

21. The adaptive channel filter as claimed in claim 18,
wherein the pass bandwidth controller is configured to con-
trol the pass bandwidth of the channel filter as a function of
noise within an input signal.

22. The adaptive channel filter as claimed in claim 18,
wherein the first low-pass filter and the second filter are
arranged in series with one another and are configured to limit
the bandwidth in steps, and wherein the channel filter com-
prises a selection switch, at least some of whose inputs are
connected to signal taps between the first low-pass filter and
the second filter.

23. The adaptive channel filter as claimed in claim 18,
wherein the pass bandwidth controller comprises:

afirst energy estimator connected between the output of the
first low-pass filter and the first input of the controller,
and configured to calculate a power supplied to the first
input;

a second energy estimator connected between the output of
the bandpass filter and the second input of the controller,
and configured to calculate a power supplied to the sec-
ond input, and

a comparator configured to compare the calculated power
supplied to the first input and the calculated power sup-
plied to the second input, and to generate a control signal
based on the comparison.

24. The adaptive channel filter as claimed in claim 18,
wherein the DC component removal unit is arranged down-
stream of the first low-pass filter.

25. The adaptive channel filter as claimed in claim 18,
wherein the channel filter and the bandpass filter are config-
ured to operate on a same signal.

26. The adaptive channel filter as claimed in claim 18,
wherein the channel filter and the bandpass filter are separate
filters.

27. The adaptive channel filter as claimed in claim 18,
wherein the bandpass filter is configured to produce a signal
which is characteristic of the adjacent channel interference.

28. An adaptive channel filter for a receiver unit for a
mobile communications system, comprising:

a channel filter with a variable pass bandwidth, the channel
filter comprising a first low-pass filter and a second filter
configured to receive an output of the first low-pass
filter;

a bandpass filter that is connected in parallel with the
channel filter;

a controller configured to select an output of the channel
filter from the output of the first low-pass filter and an
output of the second filter to control the pass bandwidth
of the channel filter; and

a DC correction device configured to remove a DC signal
component or DC component in a signal path that con-
tains the first low-pass filter.
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